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NOTE TO READER

This report is designated as Section 5.1.3 in Chapter 5 -- MANAGEMENT
PRACTICES AND TECHNIQUES, Part 5.1 —-- NESTING AND ROOSTING STRUCTURES, of the
US ARMY CORPS OF ENGINEERS WILDLIFE RESOURCES MANAGEMENT MANUAL. Each section
of the manual is published as a separate Technical Report but is designed for
use as a unit of the manual. For best retrieval, this report should be filed

according to section number within Chapter 5.
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The large-scale use of artificial nest structures to increase waterfowl
production has been employed primarily for management of the wood duck (4ix
sponsa) and Canada goose (Branta canadensis). However, specially designed
nest structures also provide the means for potentially increasing breeding
populations of other species, especially mallards (4nas platyrhynchos), where
the limiting factor is nesting habitat. Various designs are available, but
wire fabric-type structures appear most successful in terms of acceptability
by waterfowl, ease of construction, and low cost and maintenance.

The development and management of wire fabric nest structures for water-
fowl are discussed in this account, Wire nests have been tested successfully
in TIowa, the Dakotas, and other Prairie and Plains states (Burger 1973) and

may be suitable for augmenting nesting habitat in other regionms.

WATERFOWL USE

Species of waterfowl known to use wire nest structures are the mallard,
blue-winged teal (Anas discors), gadwall (A. strepera), northern pintail (4.
acuta), redhead (Aythya americana), and canvasback (4. valisineria). Bishop
and Barratt (1970) reported an average of 337 waterfowl use of nest baskets
over a 6-year period in Iowa; use was primarily by mallards. Doty et al.

(1975) found that 392 of 1038 baskets (37.87) were used by waterfowl in the



prairie pothole region of the northern United States. Nest success was high
in both studies, 877 and 83%, respectively. In comparison, success on natural
sites has been reported to range from a low of 277 in agricultural areas of
Wisconsin (Gates 1965) to 67% at Greenfield Lake, Montana (Ellig 1955).
Acceptance of artificial nest structures probably relates to an imprint-
ing or learning process (Burger 1973). High nest success over several years
was attributed to previously successful nesters and their progeny homing to
wire nest baskets (Doty and Lee 1974). These authors found that 46% of female
mallards homed at least once to nest baskets in southeastern North Dakota;
two-thirds of the birds returning to nests were observed in the same basket
where they had been banded. The observed rate of homing by previously
successful nesters (527) was significantly (P < 0.01) higher than unsuccessful

nesters (167%).

DESIGN AND CONSTRUCTION

The Dutch woven basket was first introduced at the Delta Waterfowl
Research Station in Manitoba, Canada, and subsequent designs stemmed from this
work (Burger and Webster 1964). The open wire basket was developed for use in
the United States by Barratt (1966), Lee et al. (1968), and Bishop and Barratt
(1970). Open baskets have proven successful but are subject to avian preda-
tion, especially by crows (Corvus spp.) (Dwernychuk and Boag 1972, Burger
1973); therefore, covered designs were developed to help reduce egg loss (Doty
1979).

Four types of wire fabric nest structures are described below; for pur-
poses of this report, they are referred to as (1) open basket, (2) rectangular
basket, (3) horizontal cone, and (4) horizontal cylindef; Materials required
to build each type of structuré are listed in Table 1; construction time is
approximately 1 to 2 man-hours per structure. Except where cited, information
on design and construction was obtained by personal communication with
Harold A. Doty of the U.S. Fish and Wildlife Service, Northern Prairie Wild-

life Research Center.

Open Basket

The open basket described herein is constructed from a 36~in.~-diam circle

of 1/4- to 1/2-in.-mesh galvanized hardware cloth. A pie-shaped wedge is cut



Table 1. Materials needed to build four types of wire nest structures
for waterfowl

Materials Quantity

OPEN BASKET

1/4-in.-diam. x 2l-in. cold roll steel rod

1/4-in.-diam. x 7-1/2-ft cold roll steel rod

1/4- or 1/2-in. hardware cloth (1 sq yd)

2-in, ID x 18-in. galv. steel pipe

1-1/2-in. x 10-ft ID galv. steel pipe

3/8- x l-in. hexhead bolt and nut 1

Hog rings, small (or use wire) 20 (or 2 ft of
12-1/2-ga wire)

e e e N i

RECTANGULAR BASKET

1- x 2-in. l4-ga. welded wire mesh (25 x 30 in.) 1
2-in, ID x 12-in. galv. steel pipe (1-1/2-in. ID optional) 1
1-1/2-in, x 10-ft ID galv. steel pipe 1
1/8- x 1- x 18-in. angle iron 1
1/4-in.-diam. X 48-in. cold roll steel rod 1
(plus 28 in. for optional rod ends)
Hog rings, large 8
Hog rings, regular 10
3/8- x 1-in. hexhead bolt and nut 1
HORIZONTAL CONE
1/4- or 1/2-in. hardware cloth (12 sq ft or 32 X 44 in.) 1
20-ga. galv. sheet metal or sheet aluminum 1
(12 x 18 in.) or roofing paper
1/4~ x 12-in. cold roll steel rod 4
2-in. ID x 18-in. galv. steel pipe (1-1/2-in. ID optional) 1
1-1/2-in. ID x 10-ft galv. steel pipe 1
3/8- x 1-in. hexhead bolt and nut 1
Hog rings, medium (or use wire) 8 (or 2 ft of
12-1/2-ga wire)
1/4- x 18-in. wooden lath 4

HORIZONTAL CYLINDER .
1- X 2-in. welded wire mesh (22 x 44 in.) 1

20-ga. galv. sheet metal or sheet aluminum 1
(20 x 24 in.) or roofing paper
1/4-in.~diam. X 4-ft cold roll steel rod 1
2-in, ID x 18-in. galv. steel pipe (1-1/2-in. ID optional) 1
1-1/2-in. ID x 10-ft galv. steel pipe 1
3/8- x 1-in, hexhead bolt and nut 1
Hog rings, small (or use wire) 6 (or 2 ft of
12-1/2-ga wire)
1/4~- x 24-in. wooden lath 4




out of the circle, leaving the wire tabs on the body of the circle and not the
wedge (Fig. 1). The cone is formed by joining the edges of the notch and
fastening them together with the wire tabs. Four small hog rings can be added
to the seam for additional strength.

Support for the basket rim is made by bending a 1/4-in. x 7-1/2-ft steel
rod into a hoop and welding the ends together. The diameter of the hoop will
be approximately 1 in. smaller than that of the basket. The basket is placed
inside the hoop, and the rim of the basket is bent down around the hoop. Bas-
ket brace rods are made from four 1/4- X 21-in. steel rods and are attached to
the hoop by bending the ends of the rods around the hoop (Fig. 1). For addi-
tional strength, 2 small hog rings can be attached to the basket rim and hoop
equidistant between the brace rods. Hog rings can also be used to secure the
basket to the rods.

The basket brace pipe is made from a 2-in. ID (inside diameter) galva~
nized steel pipe 18 in. long, or any suitable diameter pipe that will fit over
the support pipe (see Installation). The top end of the brace pipe is par-
tially closed off by welding a small piece of 1/4-in. steel plate to the top
inside edge of the pipe or by welding a bead in 2 places along the inside edge
(Fig. 1, section detail); this will serve as a "stop" to prevent the support
pipe from pushing through the basket, A 7/16-in.-diam hole is drilled in the
side of the brace pipe approximately 16 in. below the brace rods, and a 3/8-
in. hexnut is welded over the hole; a 3/8- x 1-in. hexhead bolt can then be
screwed into the nut and used as a lockbolt on the support pipe. Basket brace
rods are welded equidistant around the top outside edge of the pipe, as shown
in Figure 1. A 3-in.-diam adjustable automotive hose clamp can be used to
hold the brace rods in place for welding.

All of the nest structures are designed to be installed over a 1-1/2-in,
(ID) x 7- to 10-ft-long galvanized steel pipe (Fig. 1). However, each design
can be built so that the brace pipe fits inside the support pipe (see optional
mount, Fig. 1). The end of the support pipe to be driven into the substrate
should be hammered closed, and 1/4-in.-diam holes are drilled in the pipe at
2-ft intervals; this will permit water drainage and will prevent freezing
water from bursting the pipe. A tight-fitting predator guard should always be
attached to the support pipe 2 to 3 ft below the nest (see designs presented
in Section 5.1.2, WOOD DUCK NEST BOXES).
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Rectangular Basket

The open-top rectangular nest structure provides a rigid and durable unit
with a minimum of hardware (Doty, pers. commun., 1984). It is constructed
from a 25- x 30-in. piece of 1- X 2-in., l4-ga. welded wire mesh. Each end of
the wire fabric (shorter dimension) is notched to form end flaps (Fig. 2).
The end flaps are bent perpendicular to the body of the basket, and the body
is folded along the center line (parallel to the long dimension) to form
2 sides approximately 14 in. apart. To facilitate shaping the wire basket, a
sturdy wooden frame (jig) should be made, around which the wire mesh can be
bent and folded with the aid of a hard rubber mallet (Doty, pers. commun.,
1984). The end flaps are squared by folding the top of each flap down against
the end of the structure; three hog rings should be used to secure each flap
(Fig. 2, folding detail - end view).

The support frame is constructed by welding two 1l/4- x 12-in, steel rods
in the notch-ends of a 1/8- x 1- x 18-in. length of angle iron (Fig. 2); the
free ends of each pair of rods should be approximately 14 in. apart. For
additional support, a 1/4- X l4-in. steel rod may be welded between the free
ends of each pair of rods. The completed frame is welded to the end of a
2-in. (ID) x 12-in. steel pipe that has been notched to fit the angle iron.
The brace pipe can fit over the support pipe or inside the support pipe using
the optional mount; the diameter of the brace pipe and the positioning of the
lockbolt should be adjusted accordingly.

Two large hog rings per steel rod are used to secure the basket to the
frame; hog rings can be used between the shoat rings for additional support.
The sides of the welded rectangular basket provide sufficient rigidity to
fasten an arched metal cover where protection of duck eggs from avian

predators is needed.

Horizontal Cone

Covered nest basket designs such as horizontal cones and cylinders incor-
porate overhead visual screening to protect eggs from discovery by avian pred-
ators. Doty (1979), in a study comparing 3 types of uest structures, found
the cone type to be preferred by mallards over the open basket and cylinder;
however, there was no difference in nest success among structures. The cov-

ered wire fabric cone and cylinder presented here are from Doty (1979).
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Similar structures using wire and other materials such as roofing paper or
sisalcraft are described in Burger (1973).

The horizontal cone is constructed from a 32- X 44-in. piece of 1/4— or
1/2-in.-mesh hardware cloth rolled into a cone approximately 14 in,-in diam-
eter and 32 in. long (Fig. 3). Although more material is used, it is easier
to roll the wire to shape and trim the ends than to cut the fabric to shape
and join the edges together. Wire tabs along each edge of fabric can be used
to knit the seam together. The ends should be squared with tin snips, and
sharp edges and excess tabs should be removed.

A protective roof can be made by cutting a 12- x 18 in. piece of roofing
paper and wiring it inside the cone or by cutting a piece of 20-ga. galvanized
sheet metal or sheet aluminum (approximately 12 x 18 in.) and bending it to
fit inside the top of the come. Four 1/4- x 18-in. wooden strips (lath)
should be wired under the roofing paper for support. Attachment of the metal
cover inside the cone is made by wire via three 1/8-in.-diam holes drilled
equidistant along the sides of the cover. In addition to providing screening
cover, the metal top also gives support to the wire fabric and helps hold its
shape.

The support frame is constructed of four 12-in.-long pieces of 1/4-in.
steel rod attached to the inside of the cone with hog rings, as shown in
Figure 2. Two holes are cut in the top and bottom of the cone to permit
attachment of the cone over the brace pipe. The 1/4-in. steel rods are then
welded to the sides of a 2-in. (ID) x 18-in. galvanized steel pipe, as shown
in Figure 2. A 3/8-in. locknut can be welded to the side of the brace pipe as
done for the open basket. An optional method of attaching the nest unit to
the support pipe is to use a brace pipe of suitable diameter (1-1/2 in.) to
fit inside the support pipe (Fig. 1). The support pipe should be drilled and
tapped to receive a 3/8- X l-in. bolt, or a 7/16-in.-diam hole can be drilled
in the support pipe and a 3/8-in. hexhead nut welded over the hole.

Horizontal cones and cylinders should be mounted on support pipes as
described for the open basket, and a predator guard should be attached to the
support pipe. Protective metal covers should be péinted flat green or brown

to reduce reflection and aid concealment from aerial predators,

10
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Horizontal Cylinder

The horizontal cylinder is constructed from a 24- X 44-in, piece of 1- x
2-in. welded wire mesh, which is rolled into a cylinder approximately 14 in.
in diameter and 24 in. long (Fig. 3). The wire tabs left from trimming the
mesh should be used to knit the edges of the mesh together.

Roofing paper, galvanized sheet metal, or sheet aluminum, 20 x 24 in.,
should be bent to fit inside the top of the cylinder and fastened in place
with wire, as done for the cone. If roofing paper is used, four 1/4~ x 24-in,
wooden strips (lath) should be wired under the paper for support. Approxi-
mately one~third of each end of the cylinder should be covered with a 4- x
l14-in. semicircle of welded wire mesh to retain nest materials. The cylinder
support is constructed by welding 2 semicircular 1/4- x 24-in. steel rods to
one end of a 2-in. (ID) X 18-in. galvanized steel pipe (Fig. 3). A 3/8-in.
locknut should be welded on the side of the pipe as was done for the open
basket support, or the optional brace pipe can be used. The cylinder is

attached to the rods with small hog rings or wire.

INSTALLATION

The nest basket should be installed over water, and the support pipe set
at least 1-1/2 ft deep on firm sites or 3 to 4 ft deep in soft muck-bottomed
wetland soils (Doty et al. 1975). The basket height should be 3 to 4 ft above
the water surface (Bishop and Barratt 1970). Although ducks readily use
baskets that are greater than 4 ft above the water surface, hawks and owls
find these taller baskets ideal perches. Baskets less than 2 ft above water
are within easy reach of predators.

Wood shavings may be used as a base for nest materials (Burger 1973), or
nest structures may be lined from 2 to 4 in. thick with grass or straw. Nest
materials should be wired to the basket, leaving a depression in the center,
and loose nest materials should be placed in the depression up to the rim

(Doty 1979).
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PLACEMENT

Sites chosen for nest basket placement have a direct influence on use by
waterfowl., Doty et al. (1975) found that waterfowl in the prairie pothole
region use artificial nest structures more than waterfowl in forest or
pasture-stockpond sites. Baskets may be erected in open water or in protected
sites close to marshes but should never be located on dry land (Bishop and
Barratt 1970). When nest structures are located in marsh sites, they may be
spaced evenly around the perimeter and from 30 to 300 ft from shore in water
at least 2 to 3 ft deep (Doty et al, 1975, Yoakum et al, 1980). An alternate
plan is to locate baskets in groups of 4 spaced 180 to 300 ft apart; one
cluster of baskets per mile of shoreline is recommended (Yoakum et al. 1980).
Bishop and Barratt (1970) recommend a density of 1 basket per 1.5 acres.

Nest structures should be erected in moderate rather than dense stands of
emergent vegetation, because those placed in dense vegetation are rarely used.
In North and South Dakota, Doty et al, (1975) found that wire nest structures
located in emergent vegetation with scattered openings were used most often.
However, vegetation should mnot restrict the movement of broods to
brood-rearing habitat, In Towa, Bishop and Barratt (1970) found that
structures placed in large bodies of water were used frequently by waterfowl,
but ice movement caused high basket loss.

Fluctuations in water level can also affect nest basket use. During
periods of high water, many additional natural nest sites are available to
waterfowl and may cause a decline in nest basket use. Droughts often leave
baskets isolated on dry land and unused. Therefore, potential sites for

placement should be evaluated in terms of periodic water fluctuation.

MAINTENANCE

Nest structures should be inspected annually prior to the breeding sea-
son, If necessary, maintenance should consist of cleaning out nest remairs,
adding straw, repairing the baskets, and resetting tilted poles (Doty 1979).
Inspection and routine maintenance may require approximately 10 to 20 min per
structure (Doty, pers. commun., 1984), Doty et al. (1975) found that flax

straw nest materials last from 3 to 5 years, but other materials such as

13



grass, hay, or soft straw should be replaced on an annual basis. Nest mate-
rial retaining wire should be replaced every 3 years.

Galvanized wire nest structures are potentially long lived. Doty et al.
(1975) found that in the prairie pothole region they were structurally sound
after 7 years and could be usable for 20 or more years. Baskets erected in
1967 were still usable in 1984 (Doty, pers. commun.,, 1984)., TLongevity is
determined by the quality of materials used in construction and the protection

from wind and ice afforded by the site,

COSTS

The cost of new materials required to build a basket, cone, or cylinder
(with galvanized pipe) is approximately $27 (1984 prices). This initial cost
can be prorated over the 1ife span of the structure; e.g., if a structure
lasts 20 years, the cost would be $1.35 per year. Rectangular nest structures
require fewer materials and are less expensive. If new materials are pur-
chased for the basket and frame and old water pipe is used for the support,
the cost for an entire unit is approximately $7.25. The annual maintenance

cost for all types of baskets is approximately $3 per structure.

CAUTIONS AND LIMITATIONS

The prerequisites for producing localized, high-density waterfowl popula-
tions include (1) provision of adequate nest and brood habitat, (2) control of
excessive predation, and (3) possible restriction of hunting near nesting hens
(Doty and Lee 1974). Artificial wire nest structures can be used'td’augment
nesting habitat, but it is the manager's responsibility to provide brooding
habitat at or adjacent to the site and to protect the hens from excessive
predation and human disturbance. Unless artificial nest structures provide
safer nest sites than natural ones, they do little to enhance productivity
(Bellrose and Low 1978).

Artificial nest structures must always be protected from climbing preda-
tors (Bellrose and Low 1978). Major nest predators are the fox squirrel

(Seiurus niger), raccoon (Procyon lotor), and rat snake (Elaphe obscoleta).
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Metal "truncated cones'" or metal sheet "sandwiching" should be attached to the
support to prevent predators from climbing the pole (Burger and Webster 1964).

Human disturbance of waterfowl using artificial baskets was determined to
be a major cause of nest abandonment (Bishop and Barratt 1970, Dwernychuk and
Boag 1972, Doty et al. 1975, Strang 1980). Dwernychuk and Boag (1972) sug-
gested that disturbance of the vegetation in the vicinity of a nest site (in
effect creating an obvious trail to the nest) enabled avian predators to
easily locate nests. Therefore, the installation and maintenance of nest
structures should be accomplished prior to the nesting season, and observa-
tions and other forms of disturbance should be minimal while birds are on
their nests.

Duck hunting in the vicinity of nesting areas has a detrimental effect on
nesting females. Doty and Lee (1974) found that adult females were most vul-
nerable to hunting mortality near the nest basket site. Jessen (1970) also
found a high rate of female mortality near the nesting area. Therefore, hunt-
ing on waterfowl production areas should be controlled, as the numbers of
experienced nesters on baskets could be depleted and decrease productivity in
future years (Doty and Lee 1974).

Baskets are subject to damage by the elements. Therefore, they should be
erected in sheltered areas to reduce damage from ice, wind, and wave action.
Doty et al. (1975) found that approximately 77 of artificial nest structures

were lost annually to these factors,
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